Nano-Thin Membrane with Immobilized Microorganisms as a System for Anti-Tumor Factor Production  by Granicka, L.H. et al.
 Procedia Engineering  44 ( 2012 )  852 – 854 
1877-7058 © 2012 Published by Elsevier Ltd.
doi: 10.1016/j.proeng.2012.08.597 
(XURPHPEUDQH&RQIHUHQFH
>3@
1DQRWKLQPHPEUDQHZLWKLPPRELOL]HGPLFURRUJDQLVPVDVDV\VWHPIRUDQWLWXPRUIDFWRU
SURGXFWLRQ
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3ROLVK$FDGHP\RI6FLHQFH3RODQG,QVWLWXWHRI+HPDWRORJ\DQG7UDQVIXVLRQ0HGLFLQH
3RODQG8QLYHUVLW\RI:DUVDZ3RODQG
2EMHFWLYHV
,QDGHTXDWH HIILFLHQF\ RI H[LVWLQJ WKHUDSHXWLF UHJLPHQWV DQG WKH ULVH RI PXOWLGUXJ UHVLVWDQW
FDQFHUFHOOVUHTXLUHLQYHVWLJDWLRQVRIQRYHODQWLFDQFHUVWUDWHJLHV6LQFHPDQ\\HDUVWKHHIIRUWV
WR XVH WKH EDFWHULDO WR[LQV KDYH EHHQ XQGHUWDNHQ IRU FDQFHU WUHDWPHQW 6RPH LPPRELOL]HG
PLFURRUJDQLVPVPD\FDUU\DWUDQVIHFWHGJHQHDQGWKXVEHFRPHDVRXUFHRIUHJXODWRU\IDFWRUV
ZKLFK ORFDOO\ UHOHDVHG PD\ DIIHFW WKH ELRORJLFDO SURFHVVHV LQ FDQFHU FHOOV 7KH QDQRWKLQ
SRO\HOHFWURO\WHPHPEUDQHIRUV\VWHPRIPHPEUDQHLPPRELOL]HGEDFWHULDOFHOOVIRUSURGXFWLRQRI
DQWLFDQFHU IDFWRUV ZDV SURGXFHG 7KH LPSDFW RI IDFWRUV SURGXFHG E\ PRGLILHG SURNDULRWLF
RUJDQLVPVHQFDSVXODWHGLQPHPEUDQHRQHXNDULRWLFFHOOVIXQFWLRQLQJZDVDVVHVVHG
0DWHULDOVDQG0HWKRGV
7KH%DFLOOXVVXEWLOLVEDFWHULDOFHOOVPRGLILHGZLWKJHQHKO\HQFRGLQJOLVWHULRO\VLQ2IURP/LVWHULD
PRQRF\WRJHQHVVWUDLQ6EDFWHULDOFHOOVZHUHXVHG%DFLOOXVVXEWLOLVSURGXFLQJOLVWHULRO\VLQ
2DIWHU,37*LQGXFWLRQ±VWUDLQ%56RUFRQVWLWXWLYHVWUDLQ%5&ZHUHDSSOLHG
/LVWHULRO\VLQ2//2LVSURGXFHGE\EDFWHULD/LVWHULDPRQRF\WRJHQHVLQQDWXUDOFRQGLWLRQV,WLV
DSURWHLQRIN'DPROHFXODUZHLJKWHQFRGHGE\ JHQHKO\ ,W¶V SK\VLRORJLFDO IXQFWLRQ UHO\RQ
SRUHVSHUIRUPLQJLQHQGRVRPHPHPEUDQHDQGWKHQEDFWHULDUHOHDVHWRF\WRSODVPRIWKHFHOOV
8QGHUWDNLQJWKHSURSHUFRQGLWLRQVWKHOLVWHULRO\VLQ2DSSOLHGWKHH[WUDFHOOXODUVSDFHRIWKHFHOOV
LVDEOHWRIRUPWKHSRUHVLQFHOOPHPEUDQHFDXVLQJOHWKDOIRUWKHFHOO>@
7KHEDFWHULDOFHOOVZHUHHQFDSVXODWHGZLWKLQQDQRWKLQSRO\HOHFWURO\WHPHPEUDQHFRDWLQJVDQG
WKHLU LPSDFWRQKXPDQ OHXNHPLDFHOOVZDVHYDOXDWHG LQ YLWUR7KHFHOOVRI KXPDQ OHXNHPLD7
O\PSKRF\WHVFHOOOLQH-XUNDWZHUHH[DPLQHG
7KHPHPEUDQHZDVSURGXFHGXVLQJ OD\HUE\OD\HU WHFKQLTXH /E/ /E/ DSSOLFDWLRQ DOORZV WR
EXLOGXSSRO\HOHFWURO\WH3(PXOWLOD\HUVE\DOWHUQDWHGHSRVLWLRQRIRSSRVLWHO\FKDUJHGSRO\LRQV
RQWR FKDUJHG VXEVWUDWHV XVLQJ VHOI DVVHPEO\ SURFHVVHV RI SRO\PHUV LQYROYLQJ HOHFWURVWDWLF
LQWHUDFWLRQV 7KLV IRUP RI FRDWLQJ KDV IRXQG VHYHUDO DSSOLFDWLRQV LQ ELRORJLFDO SURFHVVHV
UHJXODWRU\V\VWHPV>@7KHPRGLILHGSRO\O\VLQHSRO\HWK\OHQHLPLQHPHPEUDQHZDVDSSOLHG
7KH PRGLILFDWLRQ ZDV SHUIRUPHG E\ LQFRUSRUDWLRQ RI IXOOHUHQRO +\GUR[\ODWHG IXOOHUHQH ZDV
LQFRUSRUDWHG WR WKH SRO\HOHFWURO\WH VKHOO IRU K\GURSKLOLW\ LQFUHDVH DV ZHOO DV IRU OD\HU VWDELOLW\
LPSURYHPHQW7KHQDQRWKLQSRO\HOHFWURO\WHPHPEUDQHFRDWLQJSUHVHQFHZDVFRQILUPHGXVLQJ
)7,5WHFKQLTXH7KHOD\HUVWKLFNQHVVZDVDVVHVVHGXVLQJ$)0PLFURVFRS\
7KH FHOOV ZHUH FXOWXUHG  &2 Û& LQ FXOWXUH PHGLXP ZLWK WKH PHPEUDQH LPPRELOL]HG
%56VWUDLQ,37*LQGXFHGRU%5&IRUKRXUV$VDQHJDWLYHFRQWUROWKH-XUNDWFHOOVZHUH
FXOWXUHGZLWKRXWWKHHQFDSVXODWHGEDFWHULDSUHVHQFH7KHFHOOVYLDELOLW\ZDVDVVHVVHGDIWHUWKH
FXOWXUHSHULRGLQF\WRFKHPLFDOUHDFWLRQZLWKSURSLGLXPLRGLGHLQIORZF\WRPHWHU
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(YDOXDWLRQZLWK$)0)7,5 IOXRUHVFHQFHPLFURVFRS\FRQILUPHG WKHQDQRFRDWLQJSUHVHQFHRQ
WKHHQFDSVXODWHGFHOOV7KHVLQJOH3(OD\HUWKLFNQHVVDVVHVVHGE\$)0ZDVDERXWQP7KH
DQDO\VLV LQ VXUIDFHHQHUJ\DQDO\]HU +$$6(8GHPRQVWUDWHG WKDW IXOOHUHQRO LQFRUSRUDWLRQ WR
WKH OD\HU LQFUHDVHG PHPEUDQH ZHWWDELOLW\ GHFOLQLQJ WKH FRQWDFW DQJOH IRU DERXW  DV
FRPSDUHGWRXQPRGLILHGPHPEUDQH
,W ZDV REVHUYHG WKDW SRO\O\VLQH  SRO\HWK\OHQHLPLQH PHPEUDQH ZLWK LQFRUSRUDWHG IXOOHUHQRO
DOORZHG IRU HQFDSVXODWHG EDFWHULDO FHOOV IXQFWLRQLQJ LQ YLWUR H[SHULPHQW ,Q WKH )LJXUH  LV
SUHVHQWHGWKHIOXRUHVFHQFHPLFURVFRSHYLVXDOL]DWLRQRIWKHVXVSHQVLRQRIEDFWHULDOFHOOV%5&
FRDWHG ZLWK PRGLILHG SRO\O\VLQH  SRO\HWK\OHQHLPLQH ELOD\HU DIWHU VWDLQLQJ ZLWK /LYH'HDG
%DF/LJKW .LW 0ROHFXODU 3UREHV DSSO\LQJ WKH PL[WXUH RI WZR QXFOHLF DFLG VWDLQV ± JUHHQ
IOXRUHVFHQW6\WRG\H G\LQJDOLYHFHOOVDQG UHGIOXRUHVFHQWSURSLGLXP LRGLGH G\LQJQHFURWLF
FHOOV 7KH EDFWHULDO FHOOV H[KLELWHG IOXRUHVFHQFH EULJKW JUHHQ ZKDW LQGLFDWHG WKH LQWDFW FHOO
PHPEUDQHSUHVHQFH


)LJ7KHYLDEOHEDFWHULDOFHOOV%5&FRDWHGZLWK WKHPRGLILHGSRO\O\VLQHSRO\HWK\OHQHLPLQH
ELOD\HUH[KLELWHGEULJKWJUHHQIOXRUHVFHQFHLQWHVW/LYH'HDG%DF/LJKW0ROHFXODU3UREHV

7KHLPSDFWRIQDQRWKLQVKHOOFRDWHGEDFWHULDOFHOOVSURGXFLQJOLVWHULRO\VLQ2RQ-XUNDWFHOOVZDV
REVHUYHG7KHQXPEHURIYLDEOH FHOOVGLPLQLVKHG ,Q WKHFXOWXUHZLWK FRDWHG%56RU%5&
WKHUHZHUHUHVSHFWLYHO\DERXWRU OLYLQJFHOOV OHVVDVFRPSDUHG WRDQHJDWLYHFRQWURO
DIWHU  KRXUV RI FXOWXUH )LJ %RWK EDFWHULDO VWUDLQV H[HUWHG FRPSDUDEOH LPSDFW RQ KXPDQ
OHXNHPLDFHOOV-XUNDW
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)LJ  7KH SHUFHQW QXPEHU RI YLDEOH -XUNDW FHOOV DIWHU KRXU FXOWXUH LQ SUHVHQFH RI
LPPRELOL]HG ZLWKLQ QDQRWKLQPHPEUDQH EDFWHULDO FHOOV%DFLOOXV VXEWLOLV VWUDLQ %56 RU VWUDLQ
%5& &RQWURO  WKH -XUNDW FHOOV FXOWXUHG ZLWKRXW WKH FRDWHG EDFWHULDO FHOOV SUHVHQFH 7KH
YDOXHVDUHSUHVHQWHGDVDPHDQYDOXH6'
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&RQFOXVLRQV
7KH REWDLQHG UHVXOWV LQGLFDWHG WKH SRVVLELOLW\ RI WKH QDQRWKLQ PHPEUDQH LPPRELOL]HG
PLFURRUJDQLVPVV\VWHPDSSOLFDWLRQLQDQWLFDQFHUWUHDWPHQW
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